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CHAPTER I
INTRODUCTION
I.

STATEMENT OF THE PROBLEM

It is the purpose of this study:

(1) to determine the

recommended activity and service facility area needs for an
indoor junior high school physical education and athletic
facility;

(2) to determine and present general building

features to consider in the construction of an indoor physical education and athletic facility for a junior high school;
(3) and to equip the writer with the necessary knowledge to
enable him to effectively advise in the development of his
school's indoor physical education and athletic area needs
to the end that the facility will provide for a complete program for the school's immediate, as well as future, needs.

II.

IMPORTANCE OF THE STUDY

Criticism is often directed towards the physical
education programs of the junior high schools of today,
especially schools with comparatively small enrollments of
approximately 100 to 200 students.
such criticism.

Various factors create

These range from lack of adequate facilities,

instructional materials, and equipment to poorly planned and
conducted instructional programs.

Because of this criticism

a study of this nature seems imperative at the present time.
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One factor in the establishment of a well-rounded
physical education and athletic program is the development
of an adequate physical education and athletic facility.

The

writer contends that criticism can be averted and facility
needs met if qualified teachers in the small junior high
schools determine program needs and ways of meeting them.
Proper planning of needed facilities will be a necessity if
criticism is to be prevented.
Administrators and other school personnel generally
agree that knowledge related to recommended and needed facilities is essential before actual construction.

Quite

often physical educators are not consulted in the planning
of new physical education and athletic facilities for their
schools.
Scott.

This point is readily illustrated by Harry A.
He states, "A valid complaint is frequently voiced

by teachers that it is extremely difficult, if not impossible,
to become involved in planning facilities (24:34) ."

III.

LIMITATIONS OF THE STUDY

This study is limited in scope to an investigation
of factors related to the determination of indoor physical
education and athletic facility needs and their construction
for a junior high school.

This study has also been limited

to those areas which can be readily understood by the layschoolman.
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IV.

DEFINITION OF TERMS

Junior High School
In this study it is defined to mean those schools
consisting of grades 7, 8 and 9, or schools of grades 7 and 8.
Recommended Junior High School Physical Education and
Athletic Facility
This is interpreted to mean that which is recommended
by the Physical Education Guide of Washington state, and noted
authorities in the field of physical education (3:85).
Facility
A facility is defined in this study as that building
or buildings which house the indoor physical education and
athletic program of a junior high school.
Service Area
This is defined as being that area or space which is
intended primarily for the health, comfort, safety, and convenience of the participants in the physical education and
athletic program (9:100).

CHAPTER II
INDOOR AREA NEEDS
The physical education and athletic program to be
offered is a prime factor in determining the type of facility to be provided.

Basic educational objectives as well as

specific school objectives must be considered.

Planning can

be effective only when major purposes of the proposed facility are clearly defined and outlined.

Therefore, if the

facility is to truly aid in the attainment of specific objectives as outlined for the program the objectives and program
must first be determined.
Educational planning for every new building must be
based upon a careful consideration of the total needs of
the community and the students to be served.
should be given to the following factors:
skills of the participants;
ted;

Attention

(1) the ages and

(2) the activities to be conduc-

(3) and the seasons of use.

With these factors in mind

it would be desirable and beneficial if school board members,
administrators, teachers, parents and students would take an
active part in planning school facilities.

Furthermore,

this would aid in insuring that a proper relationship between
facilities and the attainment of educational objectives is
achieved.
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The objectives formulated by the joint efforts of
school and community should be relayed to the architect,
enabling him to design the required facility.

The necessity

for cooperative and intelligent planning by all agencies
cannot be over-emphasized.

The degree of cooperation and

farsightedness by such agencies will have a great bearing
upon the total cost of acquisition, construction, operation,
maintenance and efficiency of use.
With the aid of contemporary leaders in the field,
local school districts can select recommended activities and
the space required for each.

There is widespread agreement

on basic activities which meet many of the needs of the
junior high school age group.

The following activity and

service areas presented are based upon suggestions of some
of the leading authorities in the field of physical education.
I.

GYMNASIUM AREA

When the indoor physical education facilities are considered, the first on the priority list is the gymnasium.
Perhaps this is only natural because the majority of indoor
physical education activities are conducted in this area.
In the comparatively small junior high school this is
especially true.
The gymnasium should be planned so it is adequate and
functional for the total program.

It should provide

6

sufficient space for the instruction and participation of all
students in physical education and intramural programs.

The

facility should also provide equal space for special school
and community events.
For general purposes the minimum space area needs for
the total gymnasium floor should meet the minimum requirement
of 125 square feet per student (25:78).

Small schools of less

than 250 students have more difficulty providing diversity of
facilities than an adequate number of teaching stations.

The

total size of the gymnasium facility should be based upon
teaching station requirements.
The junior high school gymnasium differs from the
senior high school in that it does not require extensive
spectator facilities or courts.

An area measuring 72 by 92

feet can serve as two separate teaching stations.

This size

floor will provide one teaching station for basketball with
a court 42 by 74 feet, two instructional cross-courts
34 by 56 feet and at least six backboard units.

The gymna-

sium floor will satisfactorily meet the surface requirements
for recommended indoor physical education activities.
This section of the chapter will deal specifically
with the recommended activity areas to be located in the
gymnasium.
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Court-type Activity Areas
Recommended physical education activities requiring
courts with specific dimensions are basketball, volleyball,
deck tennis, paddle tennis, badminton, and handball.
Basketball.

The game of basketball requires a hard-

surfaced floor, thus causing the uniform return to the bounce
of a basketball.

The type of surface flooring in this area

is of primary importance.

The specific court dimensions

recommended for a junior high school inter-scholastic basketball court are 50 by 84 feet, with an additional 6 feet on
each side, and 8 feet at each end for safety (3:85}.

One

standard basketball hoop and backboard is needed at each end
of the court.

These backboards should extend at least 10 feet

from the endwalls.
Volleyball.
court 30 by 50 feet.

The game of volleyball is played on a
Additional recommendations include

6 feet on each side and end of the court to serve as safety
spaces (3:85}.

A 10 foot clearance between courts if two

or more courts are to be located in the same area will further
enhance safety.

Arrangements should be made for the placement

and holding of net standards along the middle width of the
court.

Several similar type games such as newcomb and

captainball can be played on the same area.
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Deck tennis.

Court dimensions for this activity are

26 by 50 feet (3:85).

The safety spaces are included in the

preceding dimensions.

The surface of the playing area should

be firm and uniformily even.
Paddle tennis.

A standard paddle tennis court re-

quires an area 28 by 60 feet (3:85).

This game can be

played in the same area and court lay-out as badminton.

The

surface should be firm, resilient and smooth to give a uniform bounce to the ball.
Badminton.
feet.

Badminton is played on a court 20 by 44

In addition, safety spaces of 5 feet at the sides and

8 feet at the ends should be provided.

Provision for the

placement of net standards along the middle width of the
court must also be made.

The posts should be 5 feet 1 inch

high and located on the side boundary lines (6:92).

Four

courts can be located within the total area of the gymnasium
floor.
Handball.

A one wall handball court will meet the

needs of a small junior high school.

The surface of the

court must be hard, yet resilient and it must cause a uniform
bounce of the ball.

The surface of the single wall court

must be at least 34 by 20 feet.

This wall space in turn will

require a total court area 40 by 44 feet.

In order to satis-

factorily meet the requirement for handball play, the wall
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must be the length of the court and 16 feet high (7:130).
One of the best types of materials for a handball wall is concrete because it gives a uniform bounce to the ball.
Open-space Type Activity Areas
There are various activities which can be conducted
in a gymnasium not requiring a court with specific dimensions.
These activities are calisthenics and rhythms, gymnastics and
tumbling, shuffleboard, table tennis and wrestling.
Calisthenics and rhythms.

Activities such as calis-

thenics, marching and dancing are combined here because they
can be conducted in the same general area.

They can be con-

ducted in almost any area large enough to provide space for
the number involved in the specific activity.

Therefore, it

does not seem necessary to plan any special area for these
activities.
Gymnastics and tumbling.

An adequate gymnastics and

tumbling unit of instruction can be housed in an area approximately half the size of a basketball court.

Provision should

be made for the installation of stationary equipment, taking
into account the placement of other fixed equipment.

Perma-

nent gymnastic equipment should not interfere with movable
equipment, team games, or other activities for which the area
has been designed.

The area should be large enough to allow
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for the placement of a horizontal bar, parallel bars, vaulting
box, side horse, still rings, climbing ropes, balance beam
and tumbling mats.
Shuffleboard.

This activity requires an area rela-

tively long and narrow.

The total area for a shuffleboard

game is 18 by 56 feet (3:85).
at the sides and ends.

This includes safety spaces

The surface of the area should be

relatively smooth allowing the shuttle to glide easily across
the floor.

A cement, tiled area, or gym floor will meet the

requirements of this activity.
Table tennis.

The total area required for two table

tennis arrangements is 13 by 42 feet (7:13).
the safe movement of participants.

This will insure

Surface requirements can

be limited to areas which are comparatively smooth and firm.
Wrestling.
36 by 36 feet.

This activity requires a minimum area

The mat area should be at least 24 by 24 feet

with protective mats added (3:85).

The floor should be

constructed of wood to provide the maximum resiliency possible.

II.

SERVICE AREAS

The development of any physical education facility
would not be complete without the inclusion of special service
facilities to aid in the proper conduct of the total
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activities program.

These facilities include dressing rooms,

shower and toweling rooms, equipment drying rooms, storage
rooms, training rooms, personnel offices and toilet areas.
The following section of this paper will deal specifically
with space requirements and area needs, and their location
to other recommended facilities.
Larger Areas
More space is required for some of the service areas
because of their particular function.

Attention will first

be directed toward the larger of these areas.

They are the

dressing rooms, shower and toweling rooms, equipment drying
rooms and storage rooms.
Dressing rooms.

The total floor area should be large

enough to allow an average of 14 square feet per person
(6:14).

The dressing rooms should be directly accessible to

the shower room, and indoor and outdoor teaching stations.
Students should be able to pass directly between dressing
room and outdoor teaching areas without going through the gym
or using a corridor.

Entrance should be available to the

dressing rooms from the hall without passing through the gym.
Adequate space is needed between each locker and bench, and
also between each

bench.

Sufficient space is necessary to

allow one storage locker for each student.

There should also

be enough dressing lockers for each student during the
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peak-load period.

Mirrors should be placed at the proper

height on dressing room walls.

At least one full-length

mirror for girls should be installed.

Provision should be

made for the installation of bulletin and chalk boards.
Shower and toweling rooms.

The shower room should

be accessible to both the toweling and dressing rooms.

It

is recommended that the shower rooms be group-type for the
boys, and the girls be the same with the addition of a few
individual shower stalls (9:104).

There should be a shower

head for every four users during the peak-load period, with
a minimum of 3 feet between each (6:14).
The body-drying area should have a total floor space
equal to that of the showering area, and large enough to
handle the peak-load of students showering at any one time.
Proper designing will allow passage of students through this
area before going into the dressing room.

The shower and

drying areas should be separated by a partition 3 feet
6 inches high for boys, and 4 feet 9 inches for girls (6:14).
The width of the openings between these two areas should be
the same as that between the toweling and dressing areas.
These openings should have a floor sill, thus preventing
water from the showers entering the toweling area.
Equipment drying rooms.

The room should be located

in close proximity to the locker room.

There must be at
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least 6 square feet per person using the room (6:15).

The

room should be large enough to handle the peak load of
equipment to be dried at any one time.

It is necessary to

have a mechanical device to circulate air at high temperatures,
insuring the proper drying of moisture-laden equipment.
Proper drying racks should be provided.
Storage rooms.

In many physical education and ath-

letic facilities one of the prime deficiencies is not having
adequate storage space.

Ideally storage rooms should be

spacious; therefore, they are included in this section.
There are basically four major types of storage areas.

They

are towel, current supply, off-season, and gymnasium equipment
storage.

It is wise to make adequate provision for these

areas.
A towel storage room with a window opening into the
body-toweling area is essential.

The minimum space require-

ments should be 7 by 9 feet, and large enough to handle
twice the maximum number of towels used in one day (6:15).
Shelves for the storage of clean towels should be installed
to handle the maximum number.

Storage for soiled towels is

needed adjacent to the exit connecting the toweling and
dressing rooms.
For storage of current supplies a room with 250 square
feet is needed; it should provide at least 960 cubic feet
(9:105).

This room should have lockable check-out windows
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to serve both indoor and outdoor facility users, and be located adjacent to the dressing room.

Shelves and bins are

needed for storage of equipment issued daily.
A storage room of sufficient size is necessary for the
storage of all out-of-season, new, and extra equipment, and
supplies.

The exact size of this room will depend upon many

factors related to the total program.

An adequate number of

shelves, cabinets, and hangers is needed to store equipment
and supplies properly.
In order to have a well-rounded physical education
program there is a need for special gymnasium equipment and
apparatus.

Storage space to house this equipment must be made

available with easy access to the gym.

Therefore, it is

necessary that the gymnasium and storage area be on the same
level.

It is recommended that for every teaching station

300 square feet of storage be allocated, and that the doorway
be at least 6 feet wide, having a flush threshold (9:105).
Smaller Areas
Service areas requiring less space than those previously
mentioned, but equally essential to the total program are
training rooms, toilet areas, and personnel offices.
Training rooms.

Every physical education and athletic

facility should have an adequate training and first aid room.
A minimum of 144 square feet should be provided (6:15).

Some
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authorities recommend a larger room measuring 15 by 20 feet
(9:105).

Wise planning will result in locating the training

room near the dressing room and varsity locker room.

Speci-

fic features of the room should provide adequate storage
space for all first aid supplies.
sink is a necessity.
drain.

Hot and cold water with a

The floor should slope toward a center

A sufficient number of electrical outlets should be

installed.
Toilet areas.

The best location for toilets used by

physical education students is in the dressing rooms.

Two

water-closets and one lavatory in the girls' dressing room
is recommended as being sufficient for a class of forty
students.

There is a need of at least one water-closet, urinal,

and lavatory to meet the needs of a class of forty boys
(9:105).

In order to insure that the toilet facilities are

accessible to all students, indoor and outdoor, they must be
properly located in relationship to both areas.

Additional

toilet facility areas are needed near the gymnasium for use
by spectators.
Personnel offices.

Separate offices should be provided

for men and women staff members.

Office space for the girls'

instructor should provide at least 120 square feet; this
should include a common shower.

The office area for the boys'

instructor should be the same with an additional 60 square
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feet for each additional staff member (6:15).

Opening off

these offices should be a combination shower, dressing and
toilet facility.

It is desirable to locate offices adjacent

to the dressing room.

Vision panels of shatter-proof glass

are a safety factor and allow supervision of groups when the
instructor has to be in the office.
The area needs for the various activities and
facilities have been presented.

The following chapter will

deal with the general building features which should be considered in the planning and construction of the total facility
and related areas.

CHAPTER III
GENERAL BUILDING FEATURES
In the construction of an indoor physical education
and athletic facility there are many general building features
needing special attention.

The facility should be efficiently

laid out, aesthetically designed and should provide sanitary
features.

It should also provide for the visual, audio, and

thermal comfort of the occupants.

The total design of the

structure must provide for safety of occupants, ease of
entrance and exiting.
The general building features to be discussed in this
chapter are considered by the writer to be most important.
An understanding of these can be beneficial to the layschoolman.

Presented first will be the features of the gym-

nasium area, followed by those of the service areas.

The

remainder of the chapter will deal with the general features
of the total facility.
I.

FEATURES OF THE GYMNASIUM AREA

This portion of the chapter will deal specifically
with floors, walls and ceilings, spectator seating, fixed
equipment, folding partitions, and lighting and electrical
service for the gymnasium area.
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Floors.

Floors for a gymnasium facility should pro-

vide even resiliency, and at the same time maintain firmness
to insure the lively and accurate rebound of the basketball.
An acceptable floor should be light in color, smooth, tight,
dry, warm, resistant to marring, and have the quality of easy
maintenance.
Several kinds of floor surfaces such as wood, concrete,
tile, vinyl, rubber tile, or terrazzo are used in gymnasiums.
Of these wood, concrete and tile are the most common.

Wood

is essential for activity areas, and quality materials should
be selected, regardless of the laying system employed.
leading authority, M.

s.

A

Kelliher, recommends edge grain

maple as the best material for floor surfaces (15:14).

Other

hardwoods can also be used with good results.
Six proven methods of laying hardwood floors are
described by Kelliher (15:14).

They are the standard method,

the padded sleeper method, the underlayed cushion method, the
ironbound system, the metal channel method, and the spring
leaves method.
The standard method is the oldest and simplest.

It

involves laying sleepers across the narrow dimension of the
floor, nailing a subfloor on the sleepers at 45°, and
attaching the finish floor on top of the subfloor.
floor has a long record of proven service.

This
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The padded sleeper method involves the use of slotter
pads fastened on 12 inch centers to the bottom sides of the
sleepers.

The finish floor is nailed to the sleepers.

there is no subfloor in this type.

Often

The floor is free-

floating, cushioned, and cross-ventilated.
The underlayed cushion method uses an impregnated cork
and asphalt or cork layer one-half or one inch thick.
is secured to the slab with mastic.

This

The finish floor, also

set in mastic, is laid on the cushion floor surface.
In the ironbound system continuous strips of uniform
length are interlocked at the ends with metal splines.

The

finish floor is then laid with mastic on an underlayed cushion.
No nails are used in this method.
The metal channel with felt pads laying method uses
channels with felt pads for resilience.

These are fastened

to a concrete slab, and the floor is attached with metal
clips to these channels.

No nails are used, making it possible

to lift sections of the floor that are damaged.
The final method of gym floor laying to be discussed
is one involving the use of spring steel leaves.

These

leaves are attached to the bottoms of sleepers and a subfloor.
The finish floor is nailed to the sleepers.

This floor is

free-floating, ventilated and dead spots are eliminated.
matter what method of laying is selected, the use of good
quality products in accordance with recommendations for

No
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installation will aid in insuring a satisfactory floor in
terms of function and prolonged life.
Permanent markings and lines should be painted after
the first sealer coat.

The lines, their width, color and

location should be based upon current rules.

One commonly

accepted coloring scheme used is the following:

the regula-

tion basketball court lines are black and the practice court
lines are red.

The volleyball court is designated by green

lines and the badminton court lines are yellow.

The

shuffleboard lines are blue.
Walls and ceilings.
hard and sturdy.

The walls for this area must be

A variety of materials can be used in

their construction.

These will include wood, cinder block,

cement block, brick, or similar unplastered masonry materials.
Steel is used with some of the above materials for reinforcement.
The gymnasium walls, at least to the door height,
should be constructed of material that is resistant to hard
wear.

The walls require a non-abrasive surface with a

finish easily cleaned and resistant to markings.

The upper

portion of the walls should be acoustically treated.

All

projecting corners that are below door height should be
rounded, and there must be no projections into the playing
areas or entrances.
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A recommended ceiling height for an interscholastic
junior high school gymnasium should be a minimum of 22 feet
(28:19).

Other essentials needed are insulation to prevent

moisture condensation, a light colored ceiling for light
reflection, and acoustical tile for adequate audio-control.
Spectator seating.

When considering the types and

amount of spectator seating, the potential needs of the
community must first be determined.

Junior high schools

usually have fewer spectator activities than high schools.
The total facilities of the program must never be cut to
provide more seating.

Modern folding bleachers require

insignificant permanent space, and when not in use should
create a flat wall-like surface which can be used for wall
rebounding.
Specific factors to study in the selection of folding
bleachers are comfort, visibility, accessibility, adaptability,
operability, durability, economy, appearance, service, and
safety (13:50-51).

The degree to which these factors are

met will be an indication of the seating quality.
The wall-mounted gym seat is probably the most
familiar and widely used.

The seat is mounted directly to

the wall adjacent to the gymnasium floor.

Another type is

the portable bleacher which should have hydraulic units to
enhance their mobility.

Moveable units of not more than ten

rows are recommended (13:51).
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The length of the floor will aid in determining the
number of seats possible on the main-floor level.

The dis-

tance between the side of the wall and court will be another
factor determining the amount of seating.

The seating space

per person should not be less than 18 inches, whereas most
roll-away ble·achers allow 22 inch depth (3: 91).
Electrically-powered tractors with rubber tires are
often used to move bleachers into position and fold them
away.

Other power-driven devices are also available.

Many

bleachers are operated manually because power-driven devices
are expensive, and it is not recommended to have such devices
for bleachers of less than twelve rows (13:51).
Fixed equipment.

Prior to installation of the ceiling,

provision must be made for installing permanent equipment.
Basketball backboards, for instance, should be attached to
the ceiling or walls and meet the requirements of rigidity
and safety.

When installing side and end baskets, a mechani-

cal device is essential to insure proper rolling or folding
away of the apparatus when not in use.

In addition, permanent

wall padding is desirable at the ends of the regulation
basketball court.
Besides basketball backboards, other stationary equipment should be found in a modern junior high school gymnasium.
These include suspension apparatus such as bars, climbing
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ropes, and rings.

This type apparatus should be placed away

from walls and basketball backboards.

Before installing

wall apparatus a strip of metal or hardwood should first be
fastened to the wall at the proper height to create a firm
base.

Metal floor plates are desirable for fastening

movable equipment such as volleyball standards, or a horizontal bar.
Folding partitions.

The choice and design of dividing

features should be dependent on the needs of the areas to be
separated.
stations.

A partition should create two or more teaching
When separation is for activity purposes only, a

net may be sufficient.

However, when visual separation is

desired, a canvas curtain may be used.

If activity, visual,

and audio separation are all desired, folding doors should
be installed (26:214).

Partitions can be made of various

materials such as canvas, net, plastic, wood, plaster board,
and other acoustically-treated materials.
The better partitions meet these basic requirements
of operations:

(1) they should be key and power-operated,

(2) installation should allow for settling of the building
when new,

(3) the partition should reach from the ceiling to

the floor and be soundproof, and (4) folding door-type
partitions should be recessed when closed having a doorway
at the end when open (3:99).

24
Lighting and electrical service.
area proper lighting is very important.

In the gymnasium
There should be

sufficient provision for natural as well as artificial lighting.

Natural lighting can be accomplished by placing windows

at least 12 feet above the floor, and arranging them so sunlight will not glare in the eyes of students (25:302).
may be necessary to shade windows on the sunny side.

It
Non-

glare artificial lighting should be designed to eliminate
shadows.

Another factor to remember is that wall and ceiling

colors may vary under daylight and artificial light.

It is

therefore important to select colors with this in mind.
The types and amount of artificial lighting used will
be determined by the total environment, including the amount
of natural light available, the size of the area, the wall
and ceiling colors, and the purpose for which the building
is designed.

Thirty footcandles of light intensity will be

sufficient for most activities conducted in the gymnasium
(3:145).
lighting.

Incandescent fixtures are often used for gymnasium
Fluorescent lights are sometimes used.

When

needed, protective devices should be installed for either
type.

If the facility is to be used for social activities

as well as physical education activities, provision should
be made for dimming the lights.
Plans must include a sufficient number of electrical
outlets properly spaced to insure easy access.

Speaker
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jacks should be installed with amplifiers properly located
to insure audio efficiency.

Special wiring is needed for

exit lights, a scoreboard, radio, television, blowers, and
exhaust fans (3:147).
II.

FEATURES OF THE SERVICE AREAS

The general building features of the service areas
will now be discussed.

Those considered most important are

floors, walls and ceilings, lighting and electrical service,
and plumbing.
Floors.

The individual service areas require floors

of various materials.

These materials include concrete,

ceramic tile, brick, marble, terrazo, torginol, asphalt,
vinyl, or rubber tile.

Use of the area will determine the

type of material selected.
Smooth troweled concrete is the most commonly used
for dressing, locker, storage and other service rooms because it is the least expensive and most serviceable.

To

give the floor a non-slip quality it should be treated with
grains of silicon carbide or its equivalent.

This is parti-

cularly needful in areas where moisture is present.

Ceramic

tile is aesthetically more acceptable for shower and toweling
rooms, but the expense may be prohibitive.

No matter what

material is selected, the floor should be non-slip, constructed of impervious material, and sloped for adequate
drainage.
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For the office and corridor area, asphalt, vinyl, or
rubber tile is often used.

These materials come in a wide

range of colors and prove to be sufficient coverings.
Walls and ceilings.
of materials can be used.

In construction of walls, a variety
These materials include wood,

steel, plastic, glass, aluminum, concrete, masonry, plaster
and plaster board.

Sound control and fire-resisting quali-

ties can be built into walls made of these materials.
Prefabricated modular walls are becoming more popular.
They are installed after the outer shell, floor, and ceiling
are completed.

This one-step installation, compared to

costly built-up walls that require several trades to erect,
has obvious overall cost advantages.
economy feature.

Low maintenance is an

Special prefabricated modular walls can be

made to provide space for plumbing, or for attachment of
chalk and bulletin boards.
Various wall finishes can be used in the service
areas.

These include glazed blocks, vinyl tile, vinyl-

backed fabrics, formica, tile, and epoxy and polyester paints.
It is understandable that shower walls must be waterproof.
For shower rooms as well as rest rooms, dressing rooms, and
toweling areas, ceramic tile is a satisfactory surface material.

Each tile is usually hollow core brick with a glazed

surface, measuring 8 by 16 inches (15:14).
tile, a wall can be readily laid.

Using this size
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Although ceramic tile is one of the better types of
wall surfacing for shower rooms and other areas exposed to
water, there are satisfactory substitutes which cost less.
There are wall glazes which can be sprayed to produce hard,
waterproof and easily cleaned surfaces.

These glazes are

economical, come in a variety of colors, are fade resistant,
are impervious to chemicals, and have non-cracking and nonchecking qualities.
For office and similar areas not requiring waterproofing, or hard or rugged qualities, vinyl wall coverings
have been used successfully.

This material comes in large

sheets or rolls which can be applied with permanent adherents.
This results in having a good wall covering at a minimal
price capable of resisting abrasion and soiling.

Vinyl is

non-fading and requires no periodic painting (15:14).
The type of ceiling will be determined by the purpose
for which the room is designed.

Ceiling requiring waterproof

qualities can be made of tile or cement plaster.

Acoustical

tile would also seem appropriate for dressing and locker
areas.

Fiber board as well as cement plaster can be used

economically in office areas.
Lighting and electrical service.

At least twenty

footcandles must be provided for most of the service areas
(3:145).

Natural and artificial lighting should both be
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utilized.

For natural lighting consideration must be given

to the location of windows.

The proper spacing of light fix-

tures in both fluorescent and incandescent systems is a prime
factor in creating good illumination.

The type of lighting

selected will depend on various factors, including cost,
maintenance, ease of installation and quality desired.

The

selection of colors for the walls and ceilings is another
factor in creating quality lighting.
Electrical needs in the service areas will vary depedning upon the area being discussed.

However, every room

except the shower area should be sufficiently equipped with
wall plugs.

In the dressing and locker areas double plugs

are recommended to accomodate floor-cleaning machines and
hair dryers.

In this area special wiring and connections

are needed for a central inter-communications system, and
for heavy-duty blowers and exhaust fans (3:147).

An added

necessity in the office area is wiring for telephone service.
Plumbing.

Plumbing in the service areas can be ex-

cessive and expensive.

Installing wall plumbing to provide

hot and cold water plus drains for several wash basins is an
example.
its cost.

There are several ways of reducing plumbing and
For instance, by installing 8 foot long wall

sinks, or round wash sinks which sit in the middle of the
floor, this can be accomplished (15:54).

Furthermore, by

using gang type urinals instead of individual ones, costs
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can be reduced.

Only one water supply and drain is needed

for a gang unit, whereas separate plumbing is needed for each
individual unit.

Column showers of

six stations to a unit

save space and expense, and are just as efficient as the
conventional shower heads attached to the walls (15:54).
Additional plumbing should include a sanitary means of
drainage with gutters covered by a nonferrous metal grating.
The floors should be sloped towards these drains.
III.

FEATURES OF THE TOTAL FACILITY

Last to be discussed are the general building features
of the total facility.

They are the structural design, roofs,

sanitation, climate, traffic, and security controls.
Structural design.

The four structural designs in

common use are the hip, arch, truss, and dome.

Each have

different advantages depending upon the size structure desired.
designs.

Low walls are common features of both the hip and arch
Gymnasiums requiring minimum seating should use one

or the other.

Buildings with 16 foot walls allow installation

of ten rows of bleachers on each side of the gymnasium, thus
providing space for approximately one thousand spectators
(14:10).

Modern engineering techniques and materials make

these less costly than the trussed or domed structures.

For

example, welded steel or laminated wood modular frames can
be prefabricated and easily erected.
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Arched roofs can be designed allowing eaves to project
almost to ground level.

This structural design with minimum

side wall height is economical.

The arch provides ample

center-court height, allowing good use of side wall space for
seating.

Buildings of the hip or arch shapes have less cubic

footage to heat or ventilate, and less surface for maintenance.
When more spectator seating is needed the truss and
dome structures are better qualified.

Trusses can be developed

to span the largest gym floors; they are more expensive than
those previously mentioned.

A greater amount of material

used, fabrication costs, and the need of heavy equipment for
erection cause the additional expense.
The truss design offers many advantages because it
provides a ceiling of uniform height over the entire floor.
This feature makes possible additional seating space.

Like-

wise, decks can be built, permitting interior space for dual
purposes.
The dome is probably the best design for the largest
gyms and field houses.

An economical advantage is that for

any square foot area, less exterior wall is required (14:82).
Another economy may result in the lower side wall height requirement of a dome.

Other advantages are that the height

under the center of the dome is ample for all activities,
and no internal supports are needed.
lends itself to creating good seating.

The circular shape
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Roofs.

There are many classifications of roof systems.

Some require a final application of a built-up waterproof
membrane consisting of combinations of pitch adherent,
roofing felt, and gravel or slag embedded in a pouring of
pitch (15:12).
roof framing.

These use wood sheeting to cover the basic
The initial cost of this kind of roof is not

excessive, but the lack of heat retention, sound control and
easy maintenance are disadvantages.
Another classification is the prefabricated slab.
This is made of a variety of materials including concrete,
gypsum, fiberglass, and wood fibers (15:12).

It can be

quidkly fastened to the sub-purlins of the structure.

Ad-

vantages of prefabricated roof slabs are thermal insluation,
soundproofing, and fire-resistant qualities.
There are other types of roof structures and covering
materials.

Various prefabricated materials have been developed

to cover flat, arched or cantilevered roof spans.

Some of

these can be fastened together forming self-supporting roofs,
having pre-finished interior and exterior surfaces.
A comparatively new development having considerable
cost-saving potential is truss-skin (14:83).

The basic com-

ponents of this type roof are units of heavy-guage steel.
These fasten together making a self-supporting roof, free of
inside supports and heavy steel framework.

Manufacturers of

truss-skin claim savings up to 50 per cent in building costs
and erection time (14:83).
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Another roof structure is the all-aluminum geodesic
dome.
needed.

It is prefabricated and internal supports are not
Basic components of the structure are diamond-shaped

panels made rigid by a system of transverse aluminum struts.
Manufactures claim that "costs average approximately $6.00
per square foot of area covered--plus architect-specified
closures, entries, concrete and interior or exterior treatments as required (14:83) ."

Insulation, soundproofing and

weatherproofing are adaptable to this type roof structure.
The geodesic dome is more suited for the construction of
very large gyms or field houses.
Sanitation.

Well-arranged and adequate sanitary

facilities are necessary in promoting desirable health habits
and providing for the comfort and convenience of those using
the entire facility.
safe water supply

To insure adequate sanitary facilities,

and sewage disposal systems are essential.

Lavatories should be provided in each toilet room.
They should be of vitreous china with back and aprons.

Sinks

having shallow aprons with the deep part of the basin to the
rear are most desirable (3:149).

Liquid soap dispensers and

mechanical stoppers are recommended.

In addition, toilet

areas should have elongated-bowl type vitreous china with
impervious open-front seats.

These should have individual

flush valves located about 36 inches above floor level
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(3:149).

It is best to use the wall-mounted water closet

(3:149).

The location of toilets for general public use

should be near main entrances.
For men's and boys' toilet areas, urinals of vitreous
china should be installed.

They should be equipped with a

hand-operated or automatic flushing device (3:149).
Mirrors in these areas should be placed on walls near
exits in the toilet areas.

Drinking fountains should not

be placed in entrance lobbies or foyers.
corridors they should be recessed.

If located in

Each fountain should be

equipped with one sanitary-type bubbler head (3:149).

Each

drinking fountain should be equipped with an automatic
pressure-control device.

In addition, supply lines must not

run close to hot pipes or heated spaces.
Climate controls.

There are various factors to con-

sider when selecting the type of heating, air-conditioning,
and ventilating system for the total facility.

They are

economy of operation, flexibility of control, capacity to
provide desirable thermal conditions, and quietness of operation.

Special design of controls and equipment is often

necessary to provide climate control operated independently
from the rest of the building.

The location and design of

all climate control equipment should provide for future
additions to the facility.

Fans used for climate control
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should be constructed of the physical proportions of commercial fans and should be rated in compliance with the requirements and standard test code of the National Association of
Fan Manufacturers (3:148).

The three systems involved in

climate control must be balanced to give the best possible
results.
Traffic control.

Traffic planning should provide

for the controlled movement of persons to and from the gymnasium, locker rooms, and other related areas.

All traffic

arrangements for spectators should cause direct movement to
and from the gymnasium area without walking on the playing
area, and provide easy access to and from drinking fountains,
concession areas, and toilet facilities.

Helpful aids in

determining traffic controls are local and state building
codes.

These should be strictly followed to insure fire

safety and protection.
Security controls.

Each facility should provide the

necessary security aids inherent in good planning.
building should be protected from vandals.

The

Night lighting

within the building will give a degree of protection.
Features of construction related to entrances and
exits must be of primary importance.

Outside doorways should

be fairly wide and exposed to the exterior surface plane of
the building.

The installation of good door framing,
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adequate doors and heavy-duty hardware and locks is a prime
necessity in insuring that these features will hold up
against wear and abuse.
The security of people using the building must be a
major concern of the planner.

Entrances to dressing rooms

should be away from the main flow of traffic.

Toilet facili-

ties must not be in direct view of the main gymnasium area,
but located in areas not isolated from the rest of the facility.

Signs indicating exits, fire alarms and extinguishers,

and direction for the flow of traffic in areas of potential
congestion are essential to the safety of occupants.

CHAPTER IV
SUMMARY AND CONCLUSIONS
In this study an attempt has been made to determine
and present information related to the planning and construction of a junior high school indoor physical education
and athletic facility.

It is hoped that the information

given can be readily understood by the lay-schoolman, and
that it will enable him to intelligently participate in
the planning and construction of future facilities.
The study began by determining activities included
in an indoor facility, and the amount of space required by
each.

Information regarding service areas was also presented.

This was followed by an account of general building features
of a junior high school indoor physical education and athletic facility.

I.

SUMMARY

Activities and areas included in this study for an
indoor physical education facility were basketball, volleyball, deck tennis, paddle tennis, badminton, and handball.
Other activities and areas requiring consideration included
calisthenics and rhythms, gymnastics and tumbling, shuffleboard, table tennis, and wrestling.
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Service areas are needed for the proper operation of
the total program.

Those included were dressing rooms,

shower and toweling rooms, equipment drying rooms, training
rooms, storage rooms, toilet areas, and personnel offices.
Although there are many features involved in the
planning and construction of an indoor physical education
facility, a few have been considered most important by the
writer of this paper.
categories.

They were divided into three basic

Included were general building features related

to the gymnasium area, the service areas, and the total
facility.
General building features of the gymnasium considered
were floors, walls and ceilings, folding partitions, fixed
equipment, lighting and electrical service, and spectator
seating.

Features of the service areas studied were floors,

walls and ceilings, lighting and electrical service, and
plumbing.

Special examination was given to the general

building features of the total facility, including structural
design, roofs, sanitation, climate, traffic and security
controls.
II.

CONCLUSIONS

The original intent of this research paper was to
provide the writer with pertinent information to enable him
to actively and intelligently participate in the planning
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and construction of a junior high school indoor physical
education and athletic facility.

Bookwalter's principles

in connection with planning physical education facilities
accurately summarizes principles used by the writer of this
paper.
1.

Facilities should be conveniently located.

2.

Facilities should be attractive and inspire appreciative treatment.

3.

Related areas and groups should be in a functionally
related unit or department.

4.

Expenditure of money, time, and energy for the construction, use, and maintenance of health and
physical education plant should be kept as low as
is compatible with effective instruction and with
maximum wholesome participation.

5.

Increase or change in the activities offered should
be readily and economically feasible.

6.

The elimination of odors, noises, and moisture; the
segregation of activity groups; and the exclusion
of undesirable persons should be automatic and
effective.

7.

Consideration must be given to safety, hygiene, and
sanitation in the provision, arrangement, and
maintenance of facilities.

8.

The oversight, control, and management of activities
and groups will be facilitated by visability.

9.

Adaptability of areas to multiple use enhances their
utility.

10.

Facilities must be in accord with curricular needs,
scientific facts, legal requirements, and interscholastic sports rules (7:130).

Furthermore, this study has caused the writer to become aware
of inefficiencies in the planning and construction of various
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facilities already completed.

By utilizing this knowledge

similar mistakes can be avoided.
It is hoped that this paper will prompt additional
study, and as a result enable school personnel to take a more
active and intelligent part in planning future physical education facilities.
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